Abstract. Sufficient conditions for the existence and uniqueness of the solution of the Dirichlet problem of fourth order elliptic partial differential equations with variable coefficients have been derived. In a number of examples of practical interest, the easy applicability of these results has been shown.
1. Introduction. A large class of problems of mathematical physics lead to fourth order elliptic partial differential equations with variable coefficients, the equations of the bending problems of elastic-isotropic, orthotropic and anisotropic-plates with variable (or constant) thickness being very particular cases of the general problem considered here. Hence, it is necessary to find sufficient conditions for the existence and uniqueness of the solution of the Dirichlet problem of these equations in weak form. This paper contains new results in this direction.
Notations. Let
be a domain in 1R2 with piecewise smooth boundary T such that fi = S2 U T. Let H"'(Q) be the usual Sobolev space [1, 4] 
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Similarly, the following inequalities can be established: Vx e fi, V£n, £12, £22
Then, using (3.7)-(3.10), we have: Vx G Q, V£ = (£u, £12, £21, |22) G R4 with |21 = |12,
Then, the result follows from the application of the Poincare-Friedrichs inequality [4] , Proposition (3.1). If aijkl satisfy (A1)-(A2) and (3.6) (resp. (3.11)-(3.12)) and w E //02(fi)
is the solution of (PG), then u E //02(S2) is also the unique solution of (PR). 4.2 Bending problems of elastic plates. The bending problem of a clamped thin elastic plate is defined by (P) of the corresponding plate operator A given by (3.1), where u -w(x,, x2) denotes the normal deflection at any point (x,, x2) of the middle plane S2 of the elastic plate, T being its boundary along which the plate is clamped, the coefficients aijk, denote elastic properties and thickness of the plate, /eL2(fi) denotes the load function. We shall consider elastic plates first with constant thickness and then with variable thickness. a) Plates with thickness h = constant. follows from the Theorem (3.1).
(Ill) For isotropic case [3, 6, 7] , which is obtained from the orthotropic case in (II) Bibliography
